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& a c t 3t « # & e » -r * * e & s/ * t- a t* & t , 

tffflBSHta.- >y bit. 

fluf2Sfi^--<v Mi, itfiBv;!/^- K7 r-f AC J; 'Jfil^^feMfSS 
tit. tsrlS^©tefi«fc »J =bStbTBBe$*is, ff:£«i tclE«© x 

f A. 

— >y ht*S>oT, 

tifflB»3l6*-?-»CJ: »J£j*a*ifey£«-3&£*bT. tuffi^;^^- K7r-f A 
OA«*W»CA#-r«^*< o©l/>Xfc 
IMBI/>XU:. «flBAftf*ffi*«aStl/>X©]Ij*S:l6flSt ItSgl/VXfflf. 

[»#314] mflBv;b^^- K7r>f AtfJHUiaft, SSvAft- F7 
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itafBv;!,^- K7r^fAU H5fBU>Xtci y AafStifc^ft-^fceiiLT 
[ft*.^6] WlSSS^fS^tt. Si P.'I N7* N4f>f*- K"C»«. if 

5 ic ia«© ^eat i/ x -r- a . 

BfjfBS^ffi^^^to^to^titSE^^wilbTSHa-r-s. u-fe^* £ 
•is. gfl^-y ho 

S: » C T 3tM# & Z> ft&m 2/ X -r A T' & ra X , 

liyfBSHt^-y Mi, 

&< i: *> l -o&uyxt. 
«ufBb>XtCj: »JiMSS*ifc#«-&tt:. fufBv;!/^ - F7 r-f ACDAWSg® 

BuIBSffin.- >y Mi, ffffBv;!/^^- K7r>f AOHJWSBM^&ojm-**:. 
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[IM10] fufBg^Si^te. Si P I N7* h#4*- FT**. 
[0 0 0 1] 

o 

[0 0 0 2] 

[&*©&ffi] 

a 

[0 0 0 3] 

K7r>f A (JStT, SMF (Single Mode Fiber) il^f -6) 
T'fe^o SMFtCfcl^T, 37fiJ:tf?97 KJR*<Z>»Rtt^ U A (Si0 2 ) 
T?S5. SMFH *037gtflO/im|Ita«)t/|NaK S & JC. SMF 
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itiypx., SMFH ±i:UT, *»*tc feW **8E«tei3l • KiBI 
[0 0 0 4] 

fe^ 1 Otiv;!/^^- K7r>fA (JWT. MM F (Multi Mode F 
iber) t»tS) MMF©37ilt S M F (DttllZ&^T . 5 0 

# m~ 1 mm£*£^ B MMFH n7*fil^77 K<7)M@fC2^5 V^T. %S 
**MC#tt&tl*. nTteXXft^v K»*6D»K««2/U A"e*«*»<Z)tt, GO 
F (Glass Optical Fiber) £0f tf;ft£ 0 ifc. nTCDMS 
<Dfrtfi/V*X*. ^^7 K<Z)«SA^'jT-t$)^t0H PCF (Polym 
er Clad Fiber) £B?t£;ft£ 0 S & IC, n7feit>^7^ Kt^T 
<©#S*<:/^;*^y #"C*<5%<0te. POF (Plastic Optical 

Fiber) fcPftfftSo 
[0 0 0 5] 

K7 2 i:fr&««Stl5MMF 7 3 #^3jHTV*£ 0 — JRWJC. ?6<Z)#^- 
KM1 fcJ:t>*M2 tt. n771fi?:, 38377 18^^7*^*7 2(3!)^ 
KW£MW«Lfc#&Ml^v\<. U^ot, MMF 7 3©7r>f A«i:^ff 

A(»±'eaiatS4IEiff*<46. iCDj^fc^- FMl (— j*«»*HR) fe 

(S«fe^- Kt*i--5- ttilzttL, *7£^E- K©-«t*»5^- KM2 (—^* 

F7 3"e#ife»^ KtCJt'<T»]ifCa>S»IB«««#<, SKffi*^ 

- KfcCD3fc»SS#£CS. ^^SJtBISJCioT. ^-KStMMF730A 

[0 0 0 6] 
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tlTfcU. SMF©-fij£?^lC.fcty<T, MMF0*;fiS:;*:£ <fWPg1-£i£B£:fc 
[0 0 0 7] 

« (Mxtf, MbpsXkm) T-mZti. ei&^Stfi^Wf £\ eiiffilt{i®< 

JSLL©;i y. mmf ^^ofe^jtS/x^AT'ti, msio 

[0 0 0 8] 

Lfrb&tfib, MMFliSMFlCjfc^T^flST'&SfctfK #^fCi:t«(-r 5 fc. 
aKEMMFSrttofcJteaS/^^Ata:, SM F £«o fcfe© tJt^T, £*T*« 
£e>JCli, MMFCDHTlBSMFfflftlJ: »J VfetfK MM F 

3*1*. a±fflrt^?), MMFte, fin^ h(Z)^'gjii'^-rA©«SllC^:$ < 

e»KttMMF##A,"e£J§Stl*. 
[0 0 0 9] 

^.0>«i: -2» «cfU^S:^5&^-rfc«»tC. ^E- K#ffctf)^S&gtttC< < LT, MM F 

TfCtt, UT. t&mW 10-227935 9&4tfC0fla*3 tlfeStfi £ 

, 08 5:$iLtI!lit5. 18 (a) (Cfc^T, i'XfAS con ft, 1/ 

>X8 1 &«-rs»%S[8 2£. MMF8 3 t. =E- K4NB» 8 4 fc, S«» 8 

5t5:fAt^S s rrt', U>X8 1 tMMF 8 3 tit. 08 (b) (C^fJ: 
^)4filBii?:«t5. 4", 1/^X8 1 ©ftfffiS: A lenz (-*«HS#M) 
3tl/>X8 lfflMgg5:Zfpi:t5. MMF8 3©77-fAfl[A 
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fiber (-&mm^m) il^WAlenzil^-C^tc^^ i^{C, *OAlfffiI ( 
MMF 8 3©— #Sgffi) Finiiag^TH'AaiAfiber £<D5C.&ft&&@.m2. fp 
(C-St-f -5 JOfC MMF8 3!iIt$tl5. 
[0 0 10] 

±I2«J&©ft£i§S/X^AScon (Cfc^T, 1/ > X 8 1 fr^COftfl^ti, MM 
F 8 3 CDAMWF in±T°M&*&&<DT% «#Jft2c#'J>& < SfrspgHCMM F 8 
3/\£A<tf£*lSo -tffl*. 3fete"*tt. g*MM F 8 3 (03 7 fefilt 6 C«o 

^E- KWMF 8 3 <Z>tfj£fa$® (MM F 8 3 ©fjjgffi) Fout £ fii * 2 *l S 
. MMF8 3^f.0ttiMliftt, i E- 4Kl*g-&S*l, SR'E- K# 
^3f8 4(C«}:oT i &g& ; E- K®»;ftBjR3tl.&. 8 5 li, *E- 

[0011] 

fiUKBi^lC, H8©^eii^X-?ZHScoii -eti, m* ? MMF8 3T'€- 

So miaoT, g^gP8 5te, ^E- F4Hft©l&*##y B8*»*lfe*«*«:S 

{fT'£-£>©T', MM F 8 3 <D&xk&i& £ |6j_L 3 -fir -5 » i: #T' £ 
[0.0 1 2] 

X-rAScon oT L*VV S&tCtt^- K£tt»8 4 S#=bW 

V^V^IW'a***. lit', i E- KJiiR^CDS&^ttt, ;=E- F#S§3§8 4/\© 

=E- K©AO-©J£T*&£,, -hlB^E- Fmmf%<D9hmtfm<<^£, S-fsSB 8 5 IC£ 
V\TS«T**^»7-*</ha<aioTU*VV »3fc«8 2 a^£>©^^6^I#©,'^°<7- 
S:_h^f£^J, S««P8 SOS^lSaSrfeWfey, =E- K#ltSi8 4©#©lCftif 
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Ktt £ IBB L tc »J -T 6 &£ *> * C £ . 
[0013] 

CO 0 1 4 ] 

[mm zmvk-rz ^^©s&si 

[0 0 15] 

«l ©«ifiK:J:*itf, V/l/*^- K7 T>f A© Aaf*ffittfcj&#*©fl«K:K' 

<**OT?, fin* h©*ea^*^ A £#»TtBi:«s*. 
[0 0 16] 

[0 0 17] 

5:I«bt. VJl*^- K7 7-f /f©A*f38ffi»CAli"* •£><!»&< £ 1 o©U> 
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[0 0 18] 
[0 0 19] 

77-f A ©A&f^ffifCAM^ 1 r3©b>X£ fe^tf. * fe, Tfr* 

. [0 0 2 0] 

'Jt^^K fit', 3fl5©$8!£{Cj;;ft,tf, *©g#ffifcffijtfS8Ma»e>. 
[0 0 2 1 ] 

fctfTS, y&te*©/^-©***:/.!^ <t6rt* ! '?S4. 
[0 0 2 2] 
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[0 0 2 3] 

Sfl8©#8E£H:, aifltn-'y hfc«#3.=.y hS:fl|ATfi»;, 7m-K7r 

v;!/^^- K7 7^ A© Af*3gffifCA*f$4v SS7;i/f^-F7 
r>f Att, AW^tifc^m^-Sre^t-S. Site, Steady hfcfc. v;^^- 

[0 0 2 4] 

[0 0 2 5] 

*MmMAt±, #«!!!© BWfcjtjS-tfifeA, H 1 Ka^fflje* Sana 
T, fitTtCSiWr*ll*S:fi'ofe. EIl(CfcVNT, M^Sana (*, *83ttJl*?- 1 
fc, U>X2i, 7J!/ft-K7 7>f^ (JWT, MMFtif) 3t^^lx.TV 
*. 

9 tti§£# 2001-3077885 
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rT% ^TCDStEtCfc^T, H&ZO fcJu UyX 2 (D^tm AlenziS iiZfmmF le 
nz<D2#&<Dft. MMF 3 ICffiV^ SrSlfc'tS. 
[0 0 2 6] 

MM F 3(t PCF (Polymer Clad Fiber) Tr&oT, 
CD 7 T-fAfS A fiber B^ffi A lenz ^fft^toiirS ;ftT ^ <fc U SMJHlCtt, */ 
«A (Si0 2 ) ^&ft»J, -t<Z>S#2 0 0 ^mt$)^3 7 5:MMF3t«t§ 
o £b$C, MM F 3 li, ^*^U;i/«fll ( PMM A) ICfSSS *l& >K U V- ^ & 
ftotfitj, f ©gtf 2 3 0 iEimt'*S*7*; J«_h<E>MM F 3 tf>A 

WfflBFinjett, 1/>X2{CJ; *J^tf>e>tl&3ftfB#0 SinA^AftfStlSo MMF 
3tt, AWStlfe^-^OSinfefilRbT, B:»<Z>ffi»aB® F out ^- K 

^«CD»*S:S»fe3tt«*OSout £m*ft-£ 0 
[0 0 2 7] 

^3T% «TCDI^^^JCfeV^TM^i:^^T>rMP^R^3J:D ^ /^ 0^ 7-Pfiber (7) 

&g*gtf>*/jvffivppi ^-^(Z)*^ffivpp2 t(Z)JtT?s>y. vppi /vpp2 vmz 

MfOSout (Z>T>f MP^R&tM^£r £T% MS^Sana icfctt* 
eiS©«S:>l'<*ii:« ? -e**. Ar7-Pfiber MMF 3 CDflJlfM 

Fout ^e>m#s4x-&3t#*o sout ®/i7-S)t^r7-^-*tcj:ysB*4:s 

[0 0 2 8] 

*«ffl«Att, Wit* Sana ICfc^T, AMSSF inOD{£ffi&CMt' £k 7>fl» 
P^RfiitF/t^-P fiber CDWttSW^bfe. *SffilSAii. 0 3 

*J. 3fcttAlenzj5«fctf:7r>f AffiAfiber ) tC^b<, ]H*Z0 ^A*f*Si®Fin 
fcfcS»a-&fe«pS:Z = 04:UT, SRBjSZO #&S«A»*ffl F in$T*©ffi 
«S:SbTV^ 0 ft tot», H3H -MMF3S:b>X2*&3tBl (Z«) 
oTHbTV^ fc£0>, 7>f BHP*R 23 «fc tfA 9- P fiber S:^Lt^§ 0 
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[0 0 2 9] 

^•T^n y h £ft. Lf iber tflOO m<£>B#CDT>f BHP*R100m# AT^ 

D y NSftt^S. S &*C. ^2 L fiber #2 m<DB#<E>yN° rj - P f iber #07?:/ 
0 y N SftT^&a 
[0 0 3 0] 

Ar7-Pfiber <D#ffift«MU Z=l. 0 — 1. 5 mm^flT tf - # Z 

OSin^M$:^ri:^^ 0 Z=l. 0 — 1. 5 mmia y ICfc V* 

TT>f lfaP^R100mte^L<^MtbT^£<£T\ ^£ Lf iber #10 0 m<Z)MM 
F 3(OA#»ffiFinftj||l^fi«Zfpffi«JCBB«L/fc*JCtt, 3teM^O S inOOgi^ 
l± HIST fe^Ih #4># -5 „ 
[0 0 3 1 ] 

— g[3 (Cfc^T. T>fB8P*R2mtt, 7>f IHP^RlOOmfcSfc y * Aftf* 
MFinCDfeg(CK^^T> ZCDJ:e)^T^^P^R2mt RIOOm 

^ffiftti. A»*ffiFin(D'fifl|lC < fcoT, Jftfi-^O S inJC^AS^E- K»»©« 

y . ag^o s inae&sKtf « < * -5 n ^ - Kd«<o#»**«* 

■lCSft£ZfcS:^LTVN& 0 EI8 CD^eiii/X'T-AScon T'tt. jtfl&ffiBZ fplC 
MMF 8 3 0DA#aBffiFin«:BE«bTV*fc. L#L£#e>, B 3 0>|UMS**> 6> 
tt, AW«®Fin(OffiaS:Jft^MZfptc^to*fc«r, ^ft#OSout icfcW* 
. ^- K#«0)I&»H:, S^Lfiber if A£ < & £ £ ^ e> ffllRJtfW & 

S£Lfiber #«V\«if, MM F 3 OfiSff «#IHiaa ft 6 I i: tf^* o 

[0 0 3 2] 

MMF3CDfiiS 3 B«S:ffil±a'&6JCtt. AWSffiFintt, 7>f WP*R<B#ft 
^*/jN»^WA*Clfc^T?*6ffi«K:K*aftS^*"e**. Ill 3 

Z>2. OmmO)iiT% 7>f MP* R2mj3 J: tfRlOOmtfjS^ 
SSUT^Siy^, Att3£TSF in(Z)fft«tt, 1/ > X 2 OESZ 0 # 6, 2 mm 
JK±«i- bV*r tifi&fr&o Ufe#ot, Z>2. Omm«* 
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g£ Lfiber icglfcxbl*, OSout KljStf**- F#tt©IB»«:<ft 

08©^- K#Jl»8 4#&< ht), MMF 3©e^^c&r6l±$1t.5 

[0 0 3 3] 

S£, B93a>£IM£Sfr&, ^ftfOSout (CfctfS^- K#*©*J»tt, * 
$ Lfiber *?^< if^glCfc 5 d Ifc^ot, ^^Lfiber 

ft^5. $?>IC, «S Lfiber £$S<Lfel$, M/ttf, H 3 tfi«D T-f HIP^R 
2m(D^jt&miZm-r J:?tC, ^6fI#OSout icii, F4Hft©»»#3SJSJtji 
■3*t&<&-£>„ JS*±©r i:*^e>, «®SgaiZoptHi, MM F 3 ©S£ Lfiber © 

[0 0 3 4] 

_hj*bfeJ:e>JC. H 1 COjffilS^s S ana ®^#T*l±, AWSH F intftfifllZ i± 1/ 
>X2 *> & 2 mmK±itI * U*»U HI 3 «fc 3 fC, A 

jW«®Fin{±, 7-Y |f§D^R2mfcJ;O!R100m©£Mfc&^S : T-te&V^T*, M&M 

*T*©|iT?ttfc<, S^Lfiber ©BHRi: UT*2 4x.g>*iIgEitZ optHC, AM 
SgffiFin^gga-rSdttCj: MM F 3 fcLhSlt 6 £ fctfnTtBK: 

[0 0 3 5] 

rrt'. 04 li, JKiOlgtf&aSfcb'fcifceiSS/^.kSi fflM?:^t^n 
>y^0-efeS o 04 (a) {Cfc^T, ^tei&i'X-T'A S 1 S±, Mi--yh4 1 
4:, V^-K^r^fA («T, MMFtit) 424:, Sf3.z>yh43i: 
felitv^, h 4"i ti, !83fcig J f-4 114:, 4>fc< i:=fa l ocd u> 

X4 1 2 4:, Uiz:/*#;i/4 1 3 4: Sr-^A/T'^^. ISft*^ 1 1 «, ¥##1/ 
— !f*fctt*8ifc#"-f F*»&fc*. l/>X4l2li, ISJfcJirjM l l fcjfcMte 
*> * S tl * *T BE« a *l * . 
[0 0 3 6] 
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JKTCDBlWtcfi^T, H*Z0 tt, 04 (b) tc^-ri-SHc, U>>C4 1 2<D 
3fcWAlen2£itf*ffiFIenz©2 3j&©W. 58^*^4 1 1 *^6>av^^ 7?S>€>. 

«L&ffi«Zfptt. #$»Alenz_ttCfc^T. 1/ > X 4 1 2 &9» b fc^M^ 
O S in#jttlj& 

[0 0 3 7] 

H4 (a) i3<fctf (b) ICfc^T, MMF4 2H ^'-f -fy R >fy? 

x (Gi) Mtojf^xyrJrt. K7r>f;^fel^7^f 7^ 

*7r^^*U, o* yA»SBffiFin©iS«ictt, n*^*:/ 

7-^4 2 1 #»ytfW-&ftT^£o 3*?*^7^4 2 1tt, Uir^^r^;i/4 1 
3tC«y&^ mCiot, MMF 4 2 CD 7 r -f AfftAfiber A lenz£ 

A^W^t)ii:3*iSi:fc*tC, A*f3£® F in<z> 1/>X4 1 2 lc*rr&&fi&ft#> 
±U»L<tt, A.W*WFin#qij&ZO #t&*BE)IB Z optl;£»HtftTffi« 
"TS £5&c, Pir^^^;i/4 1 3 J3J;tJ J n*^^y7^4 2 1 tt»tfa*iS 0 « 
MEEHZoptlflrHiH:, ±J*0)*»«»*& W&^ft J: ^ tc, 3Hj*Z0 **&jftj*ffi 
«Zfp©iS»*-e<3!)ffiJlt«^Jca«*l. <fc»J#*b<tt, aKj»J*ffi«Zfp©iE 
«*^(3DffilltJ: yt)*<ltfft6. S&IC* «affi«Zoptltt, MMF4 201 
3 Lfiber 0DB3gS[T'fe^ o 
[0 0 3 8] 

MMF4 2£D{fiJffiE -3*ymjBSBWFout n * ^? # 

^4 2 2#HJ£SftT^So 

§flaz^h4 3(t 04 (a) IC^f <fc ? tC, U1z ^ ;v 4 3 1 S^* 
T-4 3 2 ££^/uT*^£o l/1z:/#^;i/4 3 1 ICti. MMF 4 2£>=I*^#7 P ^ 
4f4 2 2#:«ya*, ZfttCioT, h 4 3 i:MM F 4 2 t^SRS 

ft So 23^*^-4 3 2(4, &#<Z)23fcffiFrec tMMF4 2 CD fflft^si® F out 
#*fftf & J:e>lCiBg£ft£ 0 3#*^4 3 2fcfc, gifcffiFrec 

[0 0 3 9] 

JELt^eiSS'^T-ASl JCfcV^, R**^ 1 1 A*m^##ESin 
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ICJ; UKKStu ftm^O S inS:^LTffil*"rSo U>X4 12tt, fS^sB^- 
4 1 1 **&<Z)3frB-&0 S inZMJ&21*:Z> 0 V>X4 1 2 & MM U £}£f§-^ O S in 
tt. 04 (b) tC^"ri:e)tC. MMF4 2<DAf*S®FintCA*f£*l£ 0 MM F 
4 2lt A*f£*l£?ef§#0 S in^eigLT. S#CDffi»^® F out 
OSout tLX&M-t&o MfOSout AffttSPin^SaSK 

Wft'^CD"??, f£*<0<fc?&^- K#lK«8 4 (mS0M) *<&<T*. MM F 4 

&£ot% ^c^v'x^asi it. a** y tiffins N-ewas-rsrfc^-pss 

§^»^4 3 2te. ^iC^Jco^^m-^O Sout S:SJ6ffiFrec ICfc^Tftjfc 

u «««-&e sout jcsEftum^-rs. 

[0 0 4 0] 

(^2(D^Jg0M) 

v^HTfftfi. HSJCfi^T, 3fce^>*-x*AS2 It. TSB«)jftS:l»V^T. • 3te 

4x CD BUB 

[0 0 4 1] 

U£0£1-£ o n^^^^^4 2 H5 (a) iZ^^oiZ, U1z7*?)V4 

1 3tC«Uj&ftri:tCj: *J, A*fig® F intf) b>X4 1 2 tC#j"T £&fi £ 

. #£b<te. El 5 (b) iZ^-tkolZ, AW»ffiFin««ifc^tefl|ZfpJCffi«-r 
-S <fe e» (c. i/iz^* ^;b4 1 3 £J:t>* n*^ 3?^7^4 2 1 ttKftati-So dix 
fCcfcoT, 1/>X4 1 2^^C0>t«#O S inli % Aftf*S F in±T*Jft^ 
T% SM*^4<a$WlCMMF4 2A^A*f$tl^ 0 b*^L«i^e>. 
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